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iBrtCfc^T. HUBBT*i>6-3#B2 4 ] ©Snlt^2 5w 
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(2) 

1 

COS njfc$W2 5wt %HJiTS53£££#l££T£» 

[»*a2] Cu-Sn-ZnMWUT, Cu- 
Sn^CDT»»o*Ji*Jg*RLfcl»*«l|B«(D*^ 

N i 8&^*)ift»rtU&8ll*3BlXJa2E«co»^M» 

[0 0 0 1] 

[0 0 0 2] 

[0 0 0 3] Jiffi©^^ »&JS*r>S©TflS*t3€? 

lT©ya>Xfi^* (Cu-Sn-Zn) ^TTtC^ 
gl/T^5 (fg^fitfgTECHNICAL REPORT OF IEICE.EMD9 
2-72(1992-10) ] 0 ^<D^D>X»"3*S"F»»"3*t 

[0 0 0 4] 

[»W3^*BfcLJ:5tr»IHI3 ££3^ c©±3ft 40 

(1) tfcMISKfe (2) fflftrt7*Klfc (3) SO2 - 
H 2 SM&%ZUikteE&&Z>&, ^©5t3, (l) 

«»K»«h(3) so., • h 2 su^^xumizmLx 

co, (2) «^ty**»KWbTttlMHt©*#)8«J| ( B 
[0005] £fc> n iTflB&o^r tetter, :/n>x* so 



#M¥7- 114 7 7 

2 

[0 0 0 6] C(0«iBttCOJfc33(i«*©a«fc»Bl/ 
£©T&£o 

[0 0 0 7] 

*&JBft^eflfc43^T, ffiETifi»o^JB*©SnJt 

[0 0 0 8] ^ftfe^* 7n>Xa£>o£ (Cu-Sn- 
Zn) +fc*H-*SnJt*ft*ATlWkKH ((1) 

*shr. (2) mm/^y^um, (3) so 2 -h 2 

^#XKK) fcfJ^&iZl^ Snjt*&2 5wt %« 
±fcrr*EifcJ;D, (1) IMcMtttIk, (2) MtA* 
*ttlfc (3) SO2 ■ H2 Sffl£#Xttlft©£Tfc:&^ 

[0 0 0 9] M©»Wfc«5j*&Jilfto*fltt, 
H&BCu-Sn-Zn^&fcftiLT, Cu-Sn^0 

SnJtW2 5wtXH±T»nH Cu-Sn-Zn 
&&\Ztt7LT, Cu-Sn-&4©T*»"o*i*»«l 

[0 0 10] II:, »J©SSW^««illAJR»oSfltt, 

&b&mvitx&nibv*aimbti*. he^t, sat 

£0 l«, C©N i »o€?©JP3tt0. 5-3/im« 
[0 0 11] BLbJc£>V>T\ r^«j fcfj, 4 2-&^ 
0Cu&i AB S^X^2/*©^7X? y 

[0 0 12] rjt&JRftoSj ttt, Atu Ag„ P 

[0 0 13] 
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4 



[0014] m. 



0, A u ^aif^ >t U 7fiK$.^ Q m 
MlttCuSt, Ii4x2cm 2 , iP£0. 3mm(D 
fXhh-XT*^ £ CDlSifa 1 (D±\Z Cu-Sn-Z 



[0 0 15] 56^^j§^fr»KTc7)Slcr)aD*r*^>o 
[0 0 16] 

[SI] 





is a 


ft 


No. 


(A/dm 2 ) 


S6o 
(/Am) 


it^(wtX) 
Cu:Sn:Zn 




(mm i ) 

(Cu-Sn-Zn) 




(1) 


3 


3 


65:30: 5 






(2) 


4 


3 


71:25: 4 




(3) 


2 


3 


69:24:7 


T 

fib 

i6 




(4) 


4 


3 


79:17:4 






(51 




"3 
O 


Oil . ID .O 


GS»W2> 
(Cu-Sn) 




(6> 


u 




7fl ■ **fl 






(7) 


4 


3 


i O < L**J 




(8) 


2 


3 


78 ' 22 






(9i 


4 


3 










an 


6 


3 


85 ; 15 




ttb&0ij) 
(S»j3) 




aw 


2 


3 






(HUfe0Jl*2 ) 




aa 


2 


0. 1 




* 




as 


2 


0.3 




JI 


a* 


2 


0.5 








as 


2 


1.0 








as 


0.4 


0.5 






87) 


0.4 


1.0 





[0017] si *fcE*sn&se>o*«<z>ft#»fij* faKT©aoT*«« 

C^n>Xa6o* (Cu-Sn-Zn^) ] 
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(4) 



#HS¥7 - 114 7 7 



[0 0 18] 



[0 0 19] 



pH 



2 0 g/1 

3 0 g/1 
5 0 g/1 
1 5 g/1 

5 g/1 
1 4g/l 

8 0 g/1 

9 0 g/1 
5ml/l 

1 2. 5 
11. 5 

5 ot; 



(3510(1) (2) ffl) 

(» (3) (4) (5) ffl) 

( " (1) (2) ffl) 

(" (3) (4) (5) ffl) 

(» (1) (2) ffl) 

(" (3) (4) (5) m) 

{» (1) (2) ffl) 

( " (3) (4) (5) M) 

(d) ~(5) am 

(" (1) (2) ffl) 
( " (3) (4) (5) JB) 

(d) ~(5) *a) 



V7uyX#>~3% (Cu-SnM) ) 
• pH 



[0 0 2 0] 
(15) ftii) 

as) *a> 
as) mm) 
(i5)«a) 

• pH 

(15) *a) 

• MM 

(15) *H) 
[0 0 2 1] 



1 7 g/1 (» (6) (7) ffl) 

2 5 g/1 (" (8) (9) (10)ffl) 
5 0 g/1 (" (6) (7) ffl) 

1 5 g/1 (" (8) (9) (10)^) 

7 5 g/1 (» (6) (7) FB) 

8 5 g/1 ("(8) (9) (10)ffl) 
5m 1/1 ((6) ~(10)#S) 

12. 5 ((6) ~(10)*H) 

5 Ot (» (6) (7) m 

4 5t: ("(8) (9) (10)ffl) 



C-^^fe-3# (N 1) ) 

• 7,)lyT5.>&-y>r)l 34 0 g/1 (« (ll)ffl) 

■ m£-vtr)V 1 5 g/ 1 (" (ll)ffl) 

■ tf^K 4 0 g/1 ("(ll)ffl) 

2 0m 1/1 ("(ll)ffl) 
•PH 3 ("(ll)ffi) 

5 5=0 ("(ll)ffl) 

7)«a) 

7) #3) 

• u >mm. 
40 7mm 

7)»S) 

• pH 

7)*a) 



c^s^^c^ (Au^) ] 
(^Kttv-r>?&, ^-anjvhjs) 

U^A 1 5 g/1 ((12)~ 

K 2. 5 g/1 ((12)~ 

100g/l ((12)~ 

5 0m 1/1 ((12) — 

5 ((12)~ 

4 0=0 ((12)~ 

CM^s5o^ (Au) ] 
(*#.->T>#f) 



1 2 g/1 ((16) (1 
1 5 0 g/1 ((16M1 

2 5 g/1 ((16) (1 
1 5mg/ 1 ((16)(1 

6 ((16) (1 

6 0"C ((16) (1 
7)*a) 

[0022] mz, smsmnz-o^xmi-rz. 
m*mmsm> 

50 • UMJiik IIS Z 2 3 7 1 K&VTtm&ft 
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(5) 
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8 



it. 

• U.m$ift N a C 1 5 % 3 5 *C l$W 7 

• ttft£& 3 U y b)l>5 t i'>r-*<DmMlzmm (6 1 
%) 10 0ml SAn. ±a5tcKKM-S^^>Lfc. 

• ssifc*# SS2 5*c mme oft 



■Ulfc&ft fixmm. S0 2 lOppm H2S 3ppm 

m&A ox: iS7 5% mm 9 emm 

[0 0 2 3] 
[*2] 



mm 


(am) 


» « & 1 






(^W n 


C17 wlX) 


(24 wt» 


t^lb n 
(25 wt» 


U)S n 
(30 wtJK) 


mmm 


aa 0.1 


X 


X 


X 


A 


O 


O 


03 0.3 


X 


A 


A 


A 


O 


O 


041 0.5 


A 


O 


O 


O 


O 


© 


09 1.0 


A 


O 


O 


O 


O 


© 


mat 


02) ai 


X 


X 


X 


X 


A 


A 


A3 0.3 


X 


X 


X 


X 


A 


O 


04) 0.5 


A 


A 


A 


A 


0 


O 


059 LO 


A 


A 


A 


A 


0 


O 


S0 2 .H 2 S 


02 0. 1 


X 


O 


O 


® 


© 


© 


03 0.3 


X 


© 


© 




© 


© 


04) 0.5 


X 


© 






© 


© 


09 LO 


X 






© 


© 


© 



a 



[0 0 2 4] i2(?)I0, SnW«I2 4wtJ«KTO 



[0 0 2 5] ggiMj 

0, Tifto«i4SCu-Sn^fcl/L ^n«^ 

[0 0 2 6] 
[S3] 
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9 10 







iff <i tt £ 


mm 


-fv>Xibr>% (Cu-Sn^i) T*ffi 


tt(BSn 
(15 wtUD 


(9)Sn 
C18 wtSO 


(8)Sn 
(22 wtft 


(7)Sn 
(25 wtX) 


(6)Sn 
(30 wlJO 




A3 0, 1 


X 


X 


X 


A 


O 


O 


(135 0, 3 


X 


A 


A 


A 


o 


O 




041 a 5 


A 


o 


O 


O 


o 


© 


(19 L 0 


A 


o 


O 


o 


0 


© 


ma 


(13 0, 1 


X 


X 


X 


X 


A 


A 


as a 3 


X 


X 


X 


X 


A 


O 


m a 5 


A 


A 


A 


A 


0 


O 


AGS in 
lift L u 


A 


A 


A 


A 


o 


o 




03 0,1 


X 


O 


O 


© 


© 


© 


A3 as 


X 


© 


© 






© 


a* 0.5 


X 


© 


© 




© 


© 


aa i.o 


X 


e 


© 




© 


© 



A 



[0 0 2 7] ^3C0SD> S njt*£2 5w t %BLhtC 
TCDflB fc*l^T«n»i»*tt** [>ft« 

[0028] mmms 

m 3 Bd©*ifc« 3 iz&z>m&m®~j #a**"rBn?* 

^SILft^O^&So *»5B4 2^ (Fe/Ni& 
^C0^5CD_hlCCu-Sn-Zn^ 
<£T*a£>^B2£fl^U M(3^0T*^)^^H2 co 



[0 0 2 9] gtaMsaaft 

•f£$tf;S; *HTRANS TEMPtt»«MP (^H7r 
ifiiS2 5 0t: ^IH6 0» *^#HM 

[0 0 3 0] 
[*4] 
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11 



12 



Tiffed #/i 


(A/dm 2 ) 


4££H 




fgfteffift (mQ) 






um & 


(Jtl£#fJ) 


a» 2 




06) o.5 


1.6 


2.3 


07) 1.0 


1.4 


1.5 




(1) 3 




Oft 0.5 


1.9 


lOOlSJLh 






07) 1.0 


1.8 


lOOJiLh 




(2) 4 




09 0.5 


2.0 


lOOJ-Xk 


(Cu-Sn-Zn) 




07) 1.0 


1.9 


100J2LL 


(3) 2 




m o.5 


2.0 


lOOliLt 




07) 1.0 


1.9 


lOOlsLk 




(4) 4 




06) 0.5 


2.0 


loom: 






07) 1.0 


1.8 


KXMi: 




(5) 6 




06) 0.5 


1.8 


loom 






07) 1.0 


2.2 


iooja± 




(1) 3 




06) 0.5 


1. 7 


2.2 






07) 1.0 


1.5 


1.9 




(2) 4 




06) 0.5 


1.6 


2.4 


(1S8ffif?(l 3 ) 




07) 1.0 


1.6 


2.0 


(Cu-Sn-Zn) 


(3) 2 




06) 0.5 


1.7 


2.4 


Q7) 1. 0 


1.5 


2.2 


(4) 4 




06) 0.5 


1.6 


2.5 






07) 1.0 


1.4 


2.0 




(5) 6 




06) 0.5 


1.6 


2.6 






07) 1.0 


1.6 


2. 1 



[0031] fiKcoso, tinmw&<Dm#.i&m*mfev 

Xfeo# + N i S nj±spk:#fc>6 40 

T. «*©N i £^£©*©*^£H#ic«mtt©ii 

mmvtztz.?,, > r n>xj&-D#©^ mmmi) ©* 

i fto#©*£-», *£*©N 1 S&o#ffl*©#^tl^ei 

P>X*6o^©*T«. ^D>Xffl^T$5Cu, S 
n, Zn#N i tClt^T^^ttifcL^ , METi 

(2) ©fc©kL S nlt$^2 5w t %K_h(C^:5fcJ6. 50 



WE©B»i*lclf*ffife[nI±bTV^o Hn^LT, 7 
n^Xft'stSCu-Sn-Zn^CMT, Cu- 
Sn(CbTfeH#©*§*^#E»n-5o **t©gffi 

©ig^#e>n?.o 

[0 0 3 2] ^Bfofltt 

• ¥-mffl.f£ S n 6 3 % Pb37% 

2 3 0"C 

iBSttKT©* 5 ©M D -3 It, 
[0 0 3 3] 
[*5] 
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13 





(A/dm 2 ) 






ao 2 


O 


mmt lt 

CCu-Sn Zn) 


(1) 3 


X 


(2) 4 


X 


(3) 2 


X 


(4) 4 


X 


(5) 6 


X 


CCu-Sn-Za) 

+ 


(1) 3 


O 


(2) 4 


O 


(3) 2 


O 


(4) 4 


O 


(5) 6 


O 



10 



O fBtefiBF» 9 5%>:Lh 
[0 0 3 4] *5£>S?K ^fflfeftttoKKkftl/fciE 

nffi«H3 0-6 OXSftTfcoft. ZlttfcjifcfU ftft 



14 



CD*5fcMLTfc, (1) (2) Snjt<5**2 5 

[0 0 3 5] 

[»«©»«] »*JBlJfc«2E*©*Wte«S»^M 
T% (1) tt*mtttfe (2) fftt/Ty^tUfc, (3) SO 

[0 0 3 6] »*3H3|a«058lHtC«*ll^jR»o*ift 

n^>^^, sua, n*^^-, u-H7i/-A, ^u> 



[01] fBl^«OjR^K«o«A«« > rtt^:KBH 

[02] »29miifiE}jt^H«^sa«^rifcA:KiefH 

[S3] f3*I«^)Mi^^^^^«Mffii 

1, 5 3R« 

2, 4 T»»^#JH 

3, 7 fcfeRa&^Jf 
6 NiJ5o#l 



50 



[01] 



[02] 



S3 



-2 Tift* ^ SB 
-1 X* 



[03] 



6 N i A^Sfl 
5 3RW- 
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